Real-time functional magnetic resonance imaging (rt-fMRI) neurofeedback aids the modulation of neural functions by training self-regulation of brain activity through operant conditioning. This technique has been applied to treat several neurodevelopmental and neuropsychiatric disorders, but its effectiveness for stroke rehabilitation has not been examined yet. Here, we systematically review the effectiveness of rt-fMRI neurofeedback training in modulating motor and cognitive processes that are often impaired after stroke.
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Introduction
The number of stroke survivors is continuously increasing with the aging of the population: about 15 million people worldwide suffer from stroke every year, of whom 5 million die, whereas another 5 million become chronically disabled (WHO, 2012) . Behavioural deficits in the cognitive and motor domains are highly prevalent and persistent in stroke survivors (Bickerton et al., 2014; Demeyere et al., 2016; Demeyere, Riddoch, Slavkova, Bickerton, & Humphreys, 2015; Jaillard, Naegele, Trabucco-Miguel, LeBas, & Hommel, 2009; Planton et al., 2012; Verstraeten, Mark, & Sitskoorn, 2016) . Neurophysiological and neuroimaging studies suggested that stroke causes network-wide changes across structurally intact regions, directly or indirectly connected to the site of infarction (Carrera & Tononi, 2014; Carter et al., 2010; Gillebert & Mantini, 2013; Grefkes et al., 2008; Ward & Cohen, 2004) .
Disruptions in even one of the many networks or brain regions implicated in the different aspects of motor function and cognition can have a major impact on quality of life (Achten, Visser-Meily, Post, & Schepers, 2012; Hochstenbach, Mulder, Limbeek, Donders, & Schoonderwaldt, 1998) . Accordingly, both the local tissue damage and the secondary changes in brain function should be considered when developing rehabilitation strategies to improve the recovery rate and generally increase the quality of life in stroke survivors (Chechlacz et al., 2013; Chechlacz, Mantini, Gillebert, & Humphreys, 2015; Corbetta et al., 2015; Gillebert & Mantini, 2013) . In this regard, the use of neurofeedback may be a promising approach.
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A C C E P T E D ACCEPTED MANUSCRIPT 4 or with a delay of a few seconds depending on the available computational resources. With a much higher spatial resolution than EEG, fMRI allows for a refined delineation of both cortical and subcortical target regions. These properties can be a valuable addition to the field of neurofeedback (Stoeckel et al., 2014) . Recent studies suggest that rt-fMRI is a mature technology to use in the context of neurofeedback training (for a review, see e.g. Ruiz, Buyukturkoglu, Rana, Birbaumer, & Sitaram, 2014; Weiskopf, 2012) . As a result, doors are being opened to the application of rt-fMRI neurofeedback in ameliorating disrupted brain functions in stroke survivors.
[insert Figure 1 about here]
Stroke rehabilitation
The last two decades have witnessed a proliferation of rehabilitation strategies to promote functional recovery after stroke, such as task-specific exercises, task repetition, mental and motor imagery, imitation and -among technological approaches -robot-assisted training, muscle stimulation, magnetic and electrical stimulation, and the use of virtual environments (Cicerone et al., 2000; Loetscher & Lincoln, 2013) . However, none of these approaches has yielded satisfactory results. Most likely, this is because they do not properly account for the structural, metabolic, and electrophysiological consequences of stroke, and are based on theories of neural plasticity that mainly focus on damage and reorganization of local circuitry, without considering brain-wide effects (Baldassarre et al., 2014; Langhorne, Bernhardt, & Kwakkel, 2011) . Furthermore, current rehabilitation protocols do not sufficiently account for across-subject variability. Large across-subject differences have indeed been reported in the type and degree of behavioural impairment and in the spontaneous functional reorganization after stroke (Gillebert & Mantini, 2013; Stoeckel et al., 2014) . Based on these considerations, it could be argued that rt-fMRI neurofeedback may be effective for reducing stroke-induced behavioural deficits because the feedback is M A N U S C R I P T
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Objectives of the systematic review
This systematic review examines whether rt-fMRI neurofeedback can induce neural and behavioural changes related to motor function or cognition. It thereby evaluates the potential of rt-fMRI neurofeedback-based therapy for stroke rehabilitation. More specifically, we aim to (1) provide an overview of empirical studies investigating the effectiveness of rt-fMRI neurofeedback in modulating brain function and behaviour in healthy individuals and stroke survivors;
(2) evaluate the quality of the studies against pre-set methodological and theoretical criteria; (3) provide indications for investigating the use of rt-fMRI neurofeedback in the field of stroke rehabilitation.
Methodology

Search methods
We 
Inclusion and exclusion criteria
We sought all studies in which the aim was to use real-time fMRI neurofeedback to modulate brain activity, connectivity, and/or the ensuing behaviour related to cognition and motor function in healthy individuals and/or stroke survivors. We restricted the search to the M A N U S C R I P T
A C C E P T E D ACCEPTED MANUSCRIPT 6 motor and cognitive domains, as these have been shown to be frequently affected after stroke (Hochstenbach et al., 1998; Langhorne, Coupar, & Pollock, 2009 ). Studies evaluating patients with progressive brain diseases, neurodevelopmental or neuropsychiatric disorders were not included. Due to the novelty of this field, we also retained studies with small sample sizes that were labelled as feasibility, proof-of-concept, or pilot studies. We only considered published manuscripts in English.
Outcome measures
Two outcome variables were considered in the study. The first involved measures of learned self-regulation of brain function (Sulzer et al., 2013) , as assessed by the activation level in the target region-of-interest (ROI) or across the brain, or the functional connectivity between two or more ROIs (Sulzer et al., 2013) . The second outcome variable involved measures of behavioural change in cognitive and motor domains. For any of the aforementioned outcome measures, successful learning can be inferred from comparing participants who received neurofeedback to participants who did not receive real feedback (sham-neurofeedback). Alternatively, it can be inferred from within-group comparisons between training runs and transfer runs (i.e. runs during which no feedback is presented) .
Quality assessment
Two experimenters (TW and CRG) independently assessed the methodological quality of the studies according to the Joanna Briggs Institute (JBI) critical appraisal tools (JBI, 2016) .
We used the checklist for quasi-experimental studies, which includes 9 criteria (established temporal relationship between the variables; similar participants; similar treatment; control group; multiple outcome measurements; follow-up; similar outcome measurements; reliable outcome measurements; and appropriate statistical analysis). One point was given for the fulfilment of each of the criteria above. Studies scoring between 0 and 3, and those scoring M A N U S C R I P T
A C C E P T E D ACCEPTED MANUSCRIPT 7 between 4 and 6 were considered to be of low and moderate quality, respectively. If a study scored a 7 or higher, it was considered a high quality study (Luctkar-Flude & Groll, 2015) .
Results
Application of inclusion and exclusion criteria led to the identification of 33 studies that used rt-fMRI neurofeedback in healthy participants and/or stroke survivors ( Figure 2) . These studies included a total of 651 healthy participants and 15 stroke survivors. The total sample size per study ranged between 4 and 80 individuals. The age of the healthy participants ranged between 18 and 77, and the age of the stroke patients between 41 and 75 years. The targeted domain, the presence of a control group, the duration and planning of the neurofeedback training, and the assessment of training outcomes differed considerably between the studies and are summarized in Tables 1-2. About half of the studies (N=17) explicitly examined the effect of rt-fMRI neurofeedback on behavioural outcome measures (Table 2 ).
[Insert Figure 2 about here]
[Insert Table 1 -2 about here]
Quality assessment
According to the JBI criteria, two studies were deemed of low quality and 14 studies of moderate quality. The remaining 17 were rated as high-quality studies. Noteworthy, only few studies assessed the long-term effects of the neurofeedback training on the participants (Table 3) .
[Insert Table 3 about here]
Modulation of brain activity and connectivity
Most of the studies in healthy individuals showed successful regulation of brain activity in the target ROI, or of the functional connectivity between two or more target ROIs; six studies reported no neural effects of rt-fMRI neurofeedback at the group level (Blefari, Sulzer, Hepp-Reymond, Kollias, & Gassert, 2015; Chiew, LaConte, & Graham, 2012; Johnson et al., 2012; Ramot, Grossman, Friedman, & Malach, 2016; Robineau et al., 2014; Scharnowski, Hutton, Josephs, Weiskopf, & Rees, 2012) (Tables 1-2) .
Three studies in the cognitive domain (Amano, Shibata, Kawato, Sasaki, & Watanabe, 2016; Robineau, Meskaldji, et al., 2017; Yoo et al., 2007) and one study in the motor domain (Yoo, Lee, O'Leary, Panych, & Jolesz, 2008) followed up on the participants after the rt-fMRI neurofeedback training over long periods (between 2 weeks and 14 months).
The results suggest that the ability to self-modulate brain activity can be preserved up to 14 months after the initial neurofeedback training.
The studies that applied rt-fMRI neurofeedback to ameliorate stroke-induced behavioural impairments provided evidence that stroke patients can modulate the neural activity in, and connectivity between brain areas implicated in the impaired functions. In Liew et al. (2016) , stroke patients learned to modulate the level of functional connectivity between the primary motor cortex and the thalamus in the ipsilesional hemisphere. Half of the patients were able to maintain control of this cortical-subcortical connectivity during the transfer run, and all showed an increased resting-state connectivity between the two regions following the training. Sitaram et al. (2012) successfully used rt-fMRI neurofeedback on the ventral premotor cortex to remediate mild upper limb motor impairments in chronic stroke survivors. After three days of training, three times a day, the patients were able to regulate activity in the ventral premotor cortex, and maintained it during the transfer run. In Robineau, Saj, et al. (2017) , patients with hemispatial neglect were able to control activity in the ipsilesional early visual cortex, but not the differential activity between the contraand ipsilesional early visual cortex.
Training-induced behavioural modulation of motor function
In almost all studies using rt-fMRI neurofeedback to train motor function (Blefari et al., 2015; Bray, Shimojo, & O'Doherty, 2007; Chiew et al., 2012; Hui, Zhang, Ge, Yao, & Long, 2014; R. Sitaram et al., 2012; Zhao et al., 2013) , experimenters encouraged the participants to perform motor imagery as a strategy to self-regulate cortical activity. Studies in healthy participants reported neurofeedback-related improvements in motor performance when participants were trained to regulate activity in the supplementary motor area, the sensorimotor cortex, and the ventral and dorsal premotor cortex. Similarly, Sitaram et al. (2012) showed improvements in visuomotor functioning following rt-fMRI neurofeedback training on the ventral premotor cortex in stroke survivors with right hemiparesis. No significant behavioural change was found in the studies aimed at regulating activity in the primary motor area (Blefari et al., 2015; Chiew et al., 2012) (Table   2 ).
Training-induced behavioural modulation of cognition
A substantial number of studies assessing the effect of rt-fMRI neurofeedback on cognitive performance were in the domain of visual perception. Most of these targeted early visual areas V1 and V2 (Amano et al., 2016; Robineau et al., 2014; Robineau, Saj, et al., 2017; Scharnowski et al., 2012; Shibata, Watanabe, Sasaki, & Kawato, 2011) , whereas one study targeted the higher visual areas parahippocampal place area and fusiform face area (Habes et al., 2016) . Four of these studies observed behavioural changes after the training (Table 2) . For instance, Robineau, Saj, et al. (2017) showed that rt-fMRI neurofeedback training can reduce symptoms of hemispatial neglect in chronic stroke patients. Consistent with the observations at the neural level (Section 3.2), the study reported a reduction of hemispatial neglect assessed with a line bisection task when participants learned to upregulate ipsilesional visual cortex activity. This is the first neurofeedback study to how emotion processing by the right inferior frontal gyrus influenced language and speech processing, and showed that increasing activity in this region was correlated with improvements in interpreting emotional prosody in a linguistics task, but not in a syntax task.
Discussion
Previous research demonstrated correlational links between brain function and behaviour, and the emergence of neurofeedback enabled causal links to be substantiated through the voluntary modulation of one's own brain activity. With the correct strategy, this knowledge can be used by clinicians to ameliorate behavioural deficits by facilitating endogenous control over brain activity, likely with higher specificity and fewer side effects than pharmaceutical therapies (Weiskopf, 2012) . Accumulating evidence suggests the efficacy of rt-fMRI neurofeedback in the treatment of neurodevelopment and neuropsychiatric disorders, such as attention deficit disorders, anxiety, depression, addictions, and autism spectrum disorders (for a review, see Stoeckel et al., 2014) . However, rt-fMRI
neurofeedback is still relatively new in the field of stroke rehabilitation. Due to the high costs of MR scanning, rt-fMRI is expected to become a clinically used approach only if it is proven that it can bring clear benefits to the patients' quality of life. To address this issue, here we conducted a systematic review assessing the potential of rt-fMRI neurofeedback for the rehabilitation of motor and cognitive impairments following stroke. Effective modulation of cognitive and motor performance through self-regulated brain activity was shown in some -but not all -rt-fMRI neurofeedback studies conducted so far in healthy individuals and stroke patients. It should be noted that only three neurofeedback studies on stroke patients met the inclusion criteria (Liew et al., 2016; Robineau, Saj, et al., 2017; Ranganatha Sitaram, Lee, Ruiz, & Birbaumer, 2011) . Accordingly, the effectiveness of this non-invasive therapy for stroke rehabilitation needs to be more extensively evaluated.
Effects of rt-fMRI neurofeedback on brain function and behaviour
Overall, the findings from studies conducted in healthy individuals suggest that neurofeedback training has the potential to improve performance in motor and cognitive functions. At the same time, the reviewed studies suggest that the effectiveness of realtime fMRI neurofeedback varies considerably across target regions. In the field of perception, for instance, most of the studies targeting early visual areas showed significant neural or behavioural effects after the training (Banca, Sousa, Catarina Duarte, & Castelo-Branco, 2015; Robineau et al., 2014; Scharnowski et al., 2012; Shibata et al., 2011) . In contrast, the studies targeting higher visual areas did not observe any significant effects (Habes et al., 2016; Ramot et al., 2016) . In the motor domain, successful regulation has been observed in most of the studies targeting the sensorimotor or premotor cortex (Auer, Schweizer, & Frahm, 2015; Bray et al., 2007; DeCharms et al., 2004; Hui et al., 2014; Zhao et al., 2013) , but limited success has been obtained in modulating primary motor cortex activity through motor imagery (Berman, Horovitz, Venkataraman, & Hallett, 2012; Blefari et al., 2015; Chiew et al., 2012; however, see Perronnet et al., 2017; Yoo et al., 2008) .
Noteworthy, it's still a matter of debate whether primary motor cortex is recruited during motor imagery (Sharma, Pomeroy, & Baron, 2006) .
For stroke patients, rehabilitation protocols that do not require the patients to make overt movements, which is the case for neurofeedback-based training, may be beneficial since prolonged physical effort can be avoided. The results of this systematic review indicate that stroke patients, like healthy individuals, can learn to control brain activity through neurofeedback, and this might ultimately lead to an improvement of stroke symptoms. This postulation is also confirmed by studies aiming at modulating brain activity and connectivity in stroke with fNIRS (Mihara et al., 2012 (Mihara et al., , 2013 , MEG (Boe, Gionfriddo, Kraeutner, Tremblay, & Bardouille, 2014; Buch et al., 2012 ), or EEG (Ramos-Murguialday et al., 2014 Shindo et al., 2011; Young et al., 2014) . Notably, evidence exists for a successful use of EEG neurofeedback for cognitive and motor rehabilitation in stroke, but the effects are not consistent across participants (Bearden, Cassisi, & Pineda, 2003; Cannon, Sherlin, & Lyle, 2010; Doppelmayr, Nosko, & Fink, 2007; Reichert et al., 2016; Rozelle & Budzynski, 1995) .
We posit that, thanks to its superior spatial resolution, rt-fMRI can provide more accurate feedback than EEG/MEG and fNIRS to the participants, who may more easily learn to control their brain activity or connectivity.
Important factors for the design of rt-fMRI neurofeedback studies
Use of control groups/treatments. The use of appropriate control treatments is particularly important when assessing behavioural changes induced by rt-fMRI neurofeedback training.
In this regard, it should be noted that about one third of the reviewed studies did not include a control group, and this impedes quantitative analyses concerning the effectiveness of the intervention. Studies with a control group mostly included sham-feedback groups, where feedback was presented based on brain activity recorded in a different participant (e.g. Hui et al., 2014; Xie, Xu, Long, Yao, & Wu, 2015; Zhang et al., 2013) or from a brain region of
the same participant but unrelated to the function of interest (e.g. DeCharms et al., 2004; Neyedli et al., 2017; Rota et al., 2009; Yoo et al., 2007 Yoo et al., , 2008 . Others included noneurofeedback behavioural training groups either inside or outside the MR scanner (e.g. Amano et al., 2016; Auer et al., 2015; Yoo et al., 2006) . Taken together, the shamneurofeedback groups in the reviewed studies add to the majority of the neurofeedback literature showing the importance of real, contingent neurofeedback in learning to modulate brain activity in a wide range of brain regions (DeCharms et al., 2004; Linden & Turner, 2016; Sepulveda et al., 2016) . However, the effectiveness of rt-fMRI neurofeedback-based therapy for stroke rehabilitation is still to be compared to conventional stroke therapy. Likewise, comparisons between experimental groups with different demographics might reveal factors that influence both the ability to learn selfregulation and the emergence of behavioural effects (e.g. age, Neyedli et al., 2017) . To this end, one should should conduct carefully designed rt-fMRI neurofeedback studies in stroke patients and age-matched control subjects, as already done in EEG neurofeedback studies (Becerra et al., 2011; Cho, Kim, & Jung, 2016; Kober et al., 2015; Shindo et al., 2011; Staufenbiel, Brouwer, Keizer, & van Wouwe, 2014) .
Potential biases in participant allocation. Most of the studies were single-blinded and validated in the sense that participants who did not receive real feedback did not notice it, or were unaware that the experiment involved multiple groups of participants. The degree of blinding of the experimenter during the training and of the assessor during the posttraining assessment was not specified, with an exception of two studies. Notably, these studies implemented a double-blind procedure by letting a different researcher conduct the participant recruitment and scheduling (DeBettencourt, Cohen, Lee, Norman, & Turkbrowne, 2015; Neyedli et al., 2017) . This double blind procedure would be an appropriate approach for the unbiased assessment of rt-fMRI neurofeedback effects (Stoeckel et al., 2014) , in particular in randomized control trials.
Duration/intensiveness of the training. Almost all studies that failed to find an effect of rt-fMRI neurofeedback on behavioural performance, also did not show clear signs of neural modulation (Blefari et al., 2015; Chiew et al., 2012; Robineau et al., 2014) . Studies without behavioural effects were typically conducted within a single day, though there does not seem to be a strong link between the absence of effects at the neural level and training duration (ranging from 1 to 7 days). Other studies with short training protocols showed significant pre-post behavioural learning effects after sessions as short as 30 minutes (Hui et al., 2014; Zhao et al., 2013) , and neural effects after a single run of 8 minutes (Yoo & Jolesz, 2002) . These results are promising for clinical applications of rt-fMRI neurofeedback, possibly in combination with other interventions outside the scanner (Yoo et al., 2007 (Yoo et al., , 2008 . Most studies with multi-day sessions that measured self-regulation abilities in between training days showed increasing control of ROI activity over the course of the training. The researchers of the included studies did not compare the magnitude of the learning effects across training days to that from multiple training sessions on the same day. However, other neurofeedback studies have found a sleep consolidation effect where performance increased significantly more between training days compared to between runs on the same day (Megumi, Yamashita, Kawato, & Imamizu, 2015; Scheinost et al., 2013) .
Although no golden standard exists, it has been suggested that successful transfer of learned self-regulation in the absence of neurofeedback can be expected if at least half of the training runs reach a significantly increased activation (Auer et al., 2015) .
Training design. Almost all studies made use of a block design, alternating blocks aimed at regulating neural activity with resting-state blocks. In contrast, Banca and colleagues (2015) built in a semi-event-related feature that allowed the participant to 'self-pace' the training by choosing the order and the duration of the blocks. This self-pased design could potentially improve participant engagement and increase the effectiveness of the training.
Notably, the optimal way to learn to control one's own brain activity varies greatly between Sepulveda and colleagues showed best learning effects in the same region when providing a monetary reward without explicit instructions Sepulveda et al., 2016) . Further investigations on the mechanisms of operant conditioning in specific neurofeedback paradigms are warranted for the design of protocols that can give rise to successful learned self-regulation of the targeted brain activity (Birbaumer, Ruiz, & Sitaram, 2013; Sulzer et al., 2013) .
Type of feedback. In general, the type of neurofeedback given can vary in modality (auditory and visual feedback), degree of processing (presenting raw brain activity or an interpretation of it to help the participant "shape" the desired brain activity), and timing of the presentation (continuous or intermittent). Although a few studies gave feedback in the auditory modality (Banca et al., 2015; Ramot et al., 2016; Robineau, Saj, et al., 2017; Yoo et al., 2006) , the majority provided visual feedback. The feedback is typically designed to minimize distraction from the task at hand, however, the effect of feedback modality on training efficacy has not been systematically investigated (Emmert et al., 2016) . About half of the studies that trained visual perception opted for auditory feedback since it is in a different modality. Across both modalities, the majority of the studies provided continuous feedback such that subjective experience could be linked to a 'tangible' output.
Interestingly, Johnson and colleagues (2012) showed that participants preferred intermittent compared to continuous feedback in a motor imagery task. The authors suggested that intermittent feedback is more effective in promoting self-regulation of activity in the premotor cortex, however, this study did not directly compare the effect of continuous versus intermittent feedback on training efficacy. There are indeed no bestpractice guidelines available in the literature (Sulzer et al., 2013) . (Stoeckel et al., 2014) .
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Follow up/transfer. The current review included only a limited number of long-term follow-up studies in healthy participants, and none in stroke patients (Amano et al., 2016; Robineau, Meskaldji, et al., 2017; Yoo et al., 2007 Yoo et al., , 2008 . Previous fNIRS and EEG studies investigating the long-term effects of neurofeedback in stroke patients show that the improved motor function could be retained up to four weeks after training (Mihara et al., 2013; Mottaz et al., 2015) , but this has not yet been shown for rt-fMRI neurofeedback training in stroke patients.
Caveats and future directions
The findings of this systematic review suggest that rt-fMRI neurofeedback may be effective in ameliorating motor and cognitive deficits in stroke patients. Nonetheless, the limited tests (Bickerton et al., 2014; Demeyere et al., 2015; Fugl-Meyer et al., 1975) . Finally, both short-and long-term effects of rf-fMRI neurofeedback should be assessed in follow-up studies to shed light on the degree with which neurofeedback can trigger sustained changes in brain activity and consequently, behaviour.
Conclusion
Effective rehabilitation approaches to improve motor and cognitive function of stroke patients are still lacking. The results emerging from this systematic review suggest that rt-fMRI neurofeedback permits self-regulation of brain activity and can lead to behavioural effects. As such, a more widespread application in the field of stroke rehabilitation is warranted. Neurofeedback may prove particularly useful in early stages after stroke, when Abbreviations in alphabetical order: BOLD, blood-oxygen level dependent; FFA, fusiform face area; hMT+/V5, middle temporal visual cortex; M1, primary motor cortex; NF, neurofeedback; PMC, premotor cortex; PPA, parahippocampal place area; PSC, percent signal change; ROI, region of interest; S1, primary somatosensory cortex; SMA, supplementary motor area.
2.
Where applicable, the number of controls is included in the total number.
3.
The age of young adults ranged from 18 to 46; the age of elderly adults ranged from 41 to 77. • 12-15 runs of 3 min each, 3 days over 3 weeks • Auditory feedback between 0 (lowest) and 10 (highest) on ipsilesional V1 activity (unilateral group) or differential V1 feedback (bilateral group) every 6 s • Significant decrease in errors in the line bisection task between the pre-training and session 3, significant reduction of neglect severity according to conventional tests taken pre-and post-training Rota et al. Abbreviations in alphabetical order: DLPFC, dorsolateral prefrontal cortex; FFA, fusiform face area; M1, primary motor cortex; MVPA, multi-variate pattern analysis; NF, neurofeedback; PHC, parahippocampal cortex; PMC, premotor cortex; PMv, ventral PMC; PPA, parahippocampal place area; ROI, region of interest; RT, response time; S1, primary somatosensory cortex; SMA, supplementary motor area; V1/V2, primary/secondary visual cortex.
2.
3.
The age of young adults ranged from 18 to 46; the age of elderly adults ranged from 41 to 77.
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A C C E P T E D ACCEPTED MANUSCRIPT Table 3 : Quality assessment of the included studies based on the JBI checklist for semi-experimental studies, which includes 9 criteria (established temporal relationship between the variables; similar participants; similar treatment; control group; multiple outcome measurements; follow-up; similar outcome measurements; reliable outcome measurements; and appropriate statistical analysis). 
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Highlights
• Effective stroke rehabilitation programs for motor/cognitive deficits are lacking.
• Neurofeedback (NF) aids the regulation of brain activity via operant conditioning.
• We reviewed the effectiveness of fMRI-NF in modulating motor function and cognition. • The results showed that fMRI-NF can lead to changes in brain activity and behaviour.
• More work is needed to optimize its use in the context of stroke rehabilitation.
